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(64) Supporting network in telecommunications systems 

(57) The Supporting Network for teiecororRunica- 
tions systems is inter-connected with the visited wire- FIG 
less communications network and offers s virtual home 
environment for subscriber requested services to sub- 
scribers' mobile terminals that are roaming within the 
wireless communication system. The Supporting Net- 
work treats the service provide- concept as a complete 
network entity end not m rity single or simpie 
service platform that is bounded by the physical extent 
of trie sea i e \ I i T ■ it of the Suppc 

trj Mt ivc k s } r wireless com-- 

ramteatl 5 netwc 1 ai i2' Generation wireless 
communications networks, as weti as in wireline com- 
munications ne . /> e equirement 
is that tdt in tld be a >le to 
use their mooite terminal.? and obtain the services for 
which mey have subscribed, in different visited wireless 
communications networks, regardless of the subscrib- 
ers" b it x it tt - wir It t i it jr s > aen » 
The Supporting Nefwors for telecommunication sys- 
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e network int< onnsct > = pnVcfed by 
the use of a un I iterfece proto- 

col that enables a Supporting Network operator to 
bei )ms a f i 

rounications services to subscribers who are presently 
served b> Air s common s works that are 
incapable of providing these services. 
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Description 
FfeWOfTMiOMBtjofl 

[0001] 'hi- t mrmmications 

systems and : in particular, to the conceal of s Support- 
ing Network thai enables network operators and/or 
service providers to offer services that are not sup- 
ported it) their networks/platforms to their custom- 
ers/subscribers. 

Problem 

[0002] it is a problem in the filed of telecommunlea- 
Sons systems for network operators and/or service pro- 
viders to otter services that are not supported in their 
netw '* it najorf-y of 1 and " ' Sen 

eratioo wi^ess neiwcrtes. the no! ion of Service Pro- 
vider snd Network Operator are synonymous. However, 
due to increas tcjfy exp; ated consumer 

market s amid t itihes if p. 

eccmmimication industry are destined to evolve into 
independent entitles, 

[0003] A typical problem encountered In telecom- 
munitions systems, such as wireless communications 
systems, is when a roaming subscriber enters a service 
area in which the service that the subscriber Is author- 
ized to recei ve in his/her home network is not supported 
by the visited network. The requested service rosy not 
be available in the v-sited network, it may not be eco- 
nomical for the visited network operator to provide the 
requested service, or the visited network may not be 
technically cap-, of Ming the requested service 
on its own. in these instances, the roaming subscriber Is 
denied the service which the subscriber has contracted 
to receive. 



[CSG05] An ' v lent fr the 

Generation systems Is that wireless subscribers should 
be able to use ther sut i tormina s and 

obtain the services for which they have subscribed, in 

5 different visited wireless communications networks, 
regardless of the subscribers' location in the wireless 
communication systems. The Supporting Network for 
eie-como >i - , - > "> 1 ' 

ices to the m • bscnber terming tiirecrly through 

w the inter-connection of the visited communications net- 
work wsth the pporti . the t etwork it c 
connection is affected by the use of a unique Network- 
tc-Netwoik Irtt rfa hat« s a Support t g 

Network operatorto become a purveyor of third genera- 

i» tion mobile t r n t osobsci b« c 

who are presently served by wireless communications 
v works that are ii v < theses jrwc is 

Figure 1 illustrat -s )l ck li ) ji im ft rn Jhe archi- 
tecture of the proposed Supporting Network which 
es is inter-connected witn other wifeless communica- 
tions networks for third generation telecommunica- 
tion systems (e.g., IMT-2000); and 

Rgure 2 illustrates In flow diagram of an example 
so operation of the Supporting Network for the inter- 
connected t at ons networks of Figure 



Definitions: 



SpMiprs 

[M04] The above described problems are solved 
and a technical advance is achieved by the Supporting 
Network for ted mmunica terns wtich is inter- 
connected with the visited wireless communications 
network and of l -no environment foi to 

obile termi- 
nate that ase i t i t vit t e Timunication 
system. The Supporting Network treats the service pro- 
vider concept as a complete network entity and not nec- 
essarily as a single or simple service platform that Is 

wnded by tt t r at i 

The deployment of the Supporting Network is possible 
in 3rd 

i 5 ' and 2«o Generation wireless communications net- 
works as we I -I i i r et vc r 
This Supporting Network solves the aforementioned 
problems, and provides m. subscriber requested ssrv- 
ice to the roaming subscriber In the visited wireless 
ietw 



[0007] For the purpose of this description, the fol- 
lowing defin itions are provided for various terms that are 
40 used herein: 

Wireless Communications Network is a. wireless 
network composed ct base stations, base station 
control systems, ana one or Mobile Switching Cent- 



Home Network 102 as shown in Figure 1 is the 
wireless communications network which holds 
locstif n an i set 'iics l< i -but e at id to 

so the subscriber. 

Supporting Network 100 as shown in Figure l is 
the c r i - cor, network itfxed or v< • ■ 1 - 
which provides support for a variety of services 
55 including but not limited to service logic programs 
and service n 1 i ppiamt itary c-rv 

ices. 
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Visited (Serving) Network 101 as, shown in Figure 
i is the wireie i - et * rh wf ere a 
subscriber > \ « served. 

Interrogating Network 

f eie from which c ti < 

retrieval request is sen! to the Home Network of the 
called subscriber. 

Destination Network is the wireless communica- 
o wort i 1 ifl from a sufc 

scriber is destined. 

Wireless Communications System is a system of 
Wireless Communications Networks (e.g., Home 
Networks, Supporting Networks, and Visited Net- 
works). 

Supporting Network Inter-Connection 

(0008] ;ui I i 1 - < a i - - 1 

ture of the proposed Si ppori ng Network 100 as inter- 
connect* J wit > 5 f i gc Hecommu 
cation systems, consisting In this example of a visited 
network 101 and a home network 102. The Functional 
Entities used in Figure 1 arc the existing components of 
s typical wireless communications network as 
described below, In this figure, the major Functional 
Entities (FE) that may be involved in inter-network com- 
munications are shown in solid boxes {e.g., SCR LMF. 
AMF- and SACR 

Functional Enfities of Wireless Communications 
Systems 



{0009] There are a plurality of functional entities 
implemented in wireless communication systems, and 
the following are noted n She es ipticn (the terminol- 
ogy defining well known entities in accordance with ITU- 
T standards), and they are exemplary of the types of 
e it iesusedfc I / r >g Networ 

SCF: Service Co ntrol Function 

IMF- Local * > ten Func 
AMF; ie i agsmen Functior 

SDF: Service Data Function 
SRF' 

CnCF; Connection Control Function 

CCF: Call Control Function 
SSF; ■ t 

PSCFt Packet Service Control Function 

PSGC? [ ; t Setvl ifeway Control Function 

UfiVF: t 

I nfo 1 1 nation Flows Diagram 

[0010] Figure 2 Illustrates in flow diagram form the 
operation of a service estabt 1 it procedure from the 



f '1 work 100 I Networ 

101 wrthtr tf « t leccrr nunioa- 

tions system as illustrated in Figure 1. in particular, the 
mobile subscriber unit can roam through a plurality of 
sendee areas which are included in s number of "net- 
works' each of which is provisions 
se vices ~ie - I ates a w eless 

call fro r Vis, t 10 Nt twork 

101 to a designated destination in the Destination Net- 
work, select 09 - ) k featur and services that 
the subscriber is subscribed and/or sutnerized to 
reeeiw \ r h = c i» ie difficulty is wnere 

the mobile su&scnber unit transitions from one network 
("Home Network" or "Ofd Visited Network"} to a new 
serving network sit .' twork"), end discovers that 
this network csnnot support the services for which the 

mobile subscriber coir: has subscribed. The requested 

/ice may not be ova iia «\ d win- 

communication system, or it may not be economical to 
provide- too requested service in the visited wireless 
?r the visited wireless commit- 
t capable of providing the 



on systoi 



-ring at 



scriber :s denied toe service which toe subscriber has 
contracted to receive. 

J0011] The proposed concept to deploy Supporting 
Networks for telecommunication systems overcomes 
this problem, it provides the desired service to the 
mobile subscriber unit, either through the use of resi- 
de: t cspat y ift !he Soj, u k 100< by con 
traeting out the requested service to another 
"Supporting Network" that has the capacity to provide 
the requested service. 

Visited Network Triggered Service Request 

[0012] The information flows in Figure 2 show an 
example of foe v l netw ri ; service request 
tc the Supporting Network too. A brie? description of 
these flows Is provided below. 

Signal Flow #1 (SERVICE INVOCATION request indi- 
cation (reqJnd.)) 

as [0013] Triggered by the CCFVSSF of the Visited 
Network 101 , this flow invokes the service logic of the 
Service Control Function SCF io the Supporting Net- 
Work 100. This trigger is per instruction end information 
contained in the subscrioer profile and it could be 

so detected from any active Trigger Defection Point 
encountered during a caii processing 

Signal Flow J?2 (USER INFORMATION REQUEST 
req.ind.) 

[0014] initiated by the Service Control Function 
SC~ of the Si )rtir J mo too the flow is to 
request tiff m f.ionoi , cation csiancmthe 
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cation fcSana * he Home h et 

work 1 02, 

Signal Flow # 3 (USER INFORMATION REQUEST 
response confirmation (resp.cont.)) 

[0015] This flow is from the Location Management 
Function IMF in the Home Network 102 to me Service 
Control Function SCF in the Supporting Network 1 00 for 
the user location information. 

Signal Flow #4 (A common procedure for SPECIAL- 
IZED RESOURCE ASSIST) 

[0016] This common procedure is initiated by she 
Service Control Function SCe of the Supporting Net- 
work 1 00 for ti >s ' esource Function's SRF 
p ( if! no it ) (id eg >lv or ir 
rnant and/or digs ooliectio i in < onju ic i a t I ► 
operations involving the CCFVSSF and the user. 
Detailed FF-tevet signal flows of this common proce- 
dure should be aligned with existing intelligent Network 
Appiicat jr F I f s and procedures. 

Signal Flow #5 {SERVICE INVOCATION resp.conf.) 

[0017] This fiow is from the Service Control Func- 
tion SCF in the Supporting Network 100 to the 
CCFVSSF in the Visited Network 101 to transfer service 
instructions. 

Implementation Variations 

[001 8 J Examples similar to Figure 1 can be pro- 
vided for Pb> \ , i )t + roi Function PSCF {of 
internet services). Location Management Function IMF, 
and Authentication Management Function AMF trig- 
gered service requests to the Supporting Network. 
When Implemented, the Supporting Network too can 
be a full flea jed net qui 3 wish the full set of 
sen e providii met 1 it * are presently 
available in communications networks, or it may be 
equipped with only a subset of these service providing 
functtc rtai entii Tl tsown in Flgut the Sop 
it j Je ^cpsd will I 

set of satvice f fit i I . t t This enables 
the Supporting Network 100 to implement any feature 
that is desired and subscribed by a subscriber, and 
n ake t available a j r i it or unit roam 

ing outside its home network In Figure 1, lite Service 
Control Function (SCF; is used to interconnect too plu- 
rality of ns*wo I motion ihore 
between to servo ;h; serv cs logic processing and the 
wireless communications connections that are proc- 
essed in this system of interconnected networks. The 
Service Control Function SCF in conjunction with the 
Service Data Function 8DF enables the Supporting 
Network 100 to provide control of the- services sub- 



scribed and/or requested by a user In the Supporting 
Network 100, the Service Control Function SCF is also 
used to query the various r to identify s loot s in 
these networks that can provide a service that is 

5 requested by a subscriber and for which the mobile sub- 
scriber unit is subscribed/authorized to use. 
[0019] As. shown in Figure 2. in operation, when a 
mobile subscriber i tit Is -■< n iinanoi home serv 
:ng network (Visited Network), the Visited Network 101 

?c obtains subs m sen rot >vmch the list of 
subsc-ibed services as well as toe identity and address 
ffhf - i t t - 1 ' g Networks are 

available. Upon receiving a request from the user tor a 
service unavailable at tf . If vorklO the Vis- 

»« ited Network 101 sends an inquiry to the subscriber's 
Home 102 or Supporting 100 Network, depending upon 
tq ' 1 . see, e us ic j] y s tc v tut i m 
i t eufherfeed 
•c receive ^ cf> Taknq the case of 

co service residency in tne Supporting Network -00 this 
inquiry message can be transmitted by the Service 
Switching Function SSF of the Visited Network 101 
{either direct or via to the Service Control Function SCF 
of fhe Visited Network; to -.he Service Control Function 

ffS SCF of the Supporting Network 100 The inquiry mes- 
sage is pr .import- 
ing Network 100 and a re' j nsen igeis eturnsdto 
the Visited Network fOI from the Service Control Func- 
tion SCF of the Supporting Network 100. Furthermore, 

so the Service Control Function SCF of the Supporting 
Network f 00 processes tne received request by deter- 
mining whether the sues ribe sservi t aquest can be 
implemented in one of the service providing entitles 
{servers} that are provisioned in the Supporting Net- 

3S work 1 00. If so. the data contained in the received mes- 
sage is used by the identified service providing entity to 

ro dt " > ( ti ] in tit i - a riber 
[0020] The processing of the service requests can 
email retrieving data from other sources, such as the 

■io Home Network's Location Management Function 
(IMP} Autl i " t f motion (AMF), 

Packet Service Control Function (PSCF), as well as the 
possible outsourcing of the service requests to other 
networks for processing. Thus, !he Supporting Network 

*J 00 tot wily i - tation of the seiv ce 

request by processing some if not ail of the request, but 
can also function as a service broker by transferring the 
processing of some or aii of the service requests to 
other networks that are equipped io provide the 

so requested service. 

Summary 

[0021] The proposed Supporting Network for tele- 
55 communtcat - irstems p i i point of full service 
network to any m i bet it t rot r. io within 
the systems. The service : i 1, either directly 
through the use of its own resident capabilities or by 
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romract or t - -"Other nes- 

work, service prwtter. platform, or server. The network 
fn c i wet t / tne use of a unique Ne 

wort c-Netwoi e k 1 t enables a Sup- 

porting Network operator to become 3 surveyor of a 
complete set >f " ■ « mmunica- 

tions services. Considering that wireline networks and 
fixed terminals are special cases of mobile networks 
end mobile terminate, respectively, this invention is 
equally appiicab'e to wire in. . «ort of xad term;- H , 
nals. 

Claims 

1. A Supporting Network for providing wireless is 
ana/or wireline communication services to a sub- 
scriber whoa mot tormina is ope rational in a 
visited communication network that oanrtoi provide 
a communication service requested by said sub- 
scriber, comprising: 

means, responsive to a subscriber at said 
mobile terminal requesting a communication 
service that is unava labte it - •• d sited com- 
munication neh< rl f it n , putt ng a message is 
from nd visited r twc r k, des- 

ignating said requested service, to said Sup- 
rig atwod 

mesns, in said ipp rfii Jmwork responsive 30 
to receipt of 83id message designating said 
requested service, for id 1 , i vice 

■ " >at < .i it 

said communication service; and 

35 

means, In said Supporting Network, fortrans- 
nittii tela to said ess ng entity to 

execute said communication service. 

2. The Supporting Network of claim 1 further com- *' 
prising: 

means in stud Sup rtinc Jetwork responsive 
to receipt of data from said service processing 
entity to execute said communication service, -« 
or tr i ! ocfd tc s& d vis led c m 

munteation network. 

3. The Supporting Network of claim 1 wherein said 
means for identifying comprises: so 

means, responsive !o said service request, for 
activating service providing logic. 



means - - ■ in' V =gen 
Function in said Home Network transferring 
ed l r natton for iniit 

aftrp spec a ^ * cs to imple- 

ment said requested serv'sce. 

4. The Supporting Network of claim 3 further com- 
prising: 

means tor transferring service instructions to a 
Servfce Function located in ssid Visited Net- 
work. 

5. The Supporting Network of claim 1 wherein said 
Supporting Network is connected to at least one 
visited network composing: 



S. The Supporting Network of claim 1 wherein said 
Supporting Network provides said requested serv- 
ice to subscriber terminals comprising: 

at ieasl one of; fixed, mobile, and cordless ter- 
minals. 

?. A method of operating a Supporting Network for 
providing wireless and/or wireline communication 
services to a subscriber whose mobile terminal is 
operations n a vs t 

cannot provide a communication service requested 
by said subscriber, comprising the steps of: 

transmitting, in response to a subscriber at said 
mobile terminal requesting a communication 
service that is unavailable in said visited com- 
munication network, a message from said vis- 
ited communication network, designating said 
requested service, to said Supporting Network; 

idenf in 
reaper se to race if said ss ige designat- 
ing said requested service, a service process- 
ing entity that is capable of executing said 
communication service; and 

transmitting da 1 -. - on s , d ~ ipporting Network 
to said service processing entity to execute 
said communication service. 



at least one of: t sf General ion wireless commu- 
nications network, S m Generation wireless 
so coram ti retw< k J d Generation wire- 

less communications network, and wireline 
network. 



means for requesting subscriber information ss & The method of operating a Supporting Network 
esiding in a Locat M >,i * i ion of of claim 7 former comprising the Step Of: 

a Home Network for said subscriber: and 

transmitting, from said Supporting Network in 
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response to receipt of data from said service 
processing entity i a I sid oorrsmunica- 
* i j a to said v sited communi- 

cation network. 

5 

9. The method of operating a Supporting Network 
of cteim 7 wherein said step of identifying com- 
prises: 

> \r * 1 s, r -esooriss to said service request. ?«•• 
service providing logic; 

reques mg sut ' i i residing in a 

Location Management Function of a Home 

/s 

initiating ; in response to a Location Manage- 
ment Function in said Home Network transfer- 
ring said request* su iber information. 

z< - ssistance t ^piemen so 



10, The method of operating a Supporting Network 
cla r 3 't rtm i j the step > 

transferring service instructions to a Service 
Control Function located in said Visited Net- 
work. 

11, The method ot operating a Si pp i N 
of claim 7 comprising: 

connect ng - \ 

one visited network comprising at ieast "no oh 
1 9t Generation wireless communications net- 35 
work, 2 mi Generation wireless communications 
ne iv< k, 3"-' Gerieta > > r t urtlca 

lions network, and wireline network. 

12, The method of operating a Supporting Network ->o 
of claim 7 comprising: 

providing said requested service to subscriber 
terminals comprising at least one of: fixed, 
mobile, and copdiass terming is. « 



calf connr*" ~- * . ?erv ce request 

to said Supporting Network; 

Service Contr i r t sns ot sad Sup- 
porting Network for obtaining said requested 
service comprising: 

means, responsive to said service request 
for activating service providing jo§ic, 

i aan jr requesting tb ibei item a 
tion residing in a Location Management 
Function of a Home \e + «- kf< < 1 
scriber. 

it ns es ir siv« to a sticn f 
meat Function in said Home Network 
transferring said requested subscriber 
information, for ir tating spc a 
resource assistance to implement said 
requested service; and 

means for transmitting data to said Visited Net- 
work to implement said requested service for 
said subscriber in said Visited Network, 14, 
The Supporting Network ot claim 13 wherein 
said means for transmitting comprises: 

means for transferring service instructions to at: 
1 t ro! Function and a Serv- 
ice Switching "unction located in said Visited 
Network 

15. Tile Supporting Network ot claim 13 wherein 
said Service Switc! no Funi i m vans is respon- 
sive to instruction and information contained in & 
subscriber proftlt - .>!••*" said subscribes 



13. A ii pp two: iq wire ess 

a 10,0 wireii i tton services 5 a sub 
sender whose mobile terminal is operations* in a 
isitedc ntmui i i i network me am if cvidt ;* 
a communicaf i ervi< equss :f by said sub- 
scriber, comprising: 

Service t* in ) Fum he said Vis- 

ited Network, responsive to s subscriber $$ 
located tn said visited com nunioation network 
on a cat conns 3 a sevee that 

said subscriber is authorized to receive for said 
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FIG. 1 




SERVING NETWORK 
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VHE SERVICE INVOCATION 



FIG. 2 

SUPPORTING NETWORK 

fieri [sil 



remind 



HOME NETWORK 
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